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Abstract

To examine the effects of nitrogen flushing on the storage stability of red pepper powders, the
color and capsanthin and capsaicin contents were investigated. Capsanthin and capsaicin contents of
red pepper powders during their storage decreased as the increase of temperature. Nitrogen flushing
packaging was good for the retention of capsanthin and capsaicin than air packaging. Brown color
of red pepper powders during their storage differed with storage temperature and packaging condition,
thus low temperature and nitrogen reduced the brown color substantially, L and b values by Hunter’s
color were almost not changed during 10 months storage of red pepper powders, and a value was
decreased as the increase of temperature. Therefore, nitrogen flushing packaging for the storage of
red pepper powders was good than air packaging.
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Table 1. Changes of sensory score for red pepper powders during their storage *

. . Storage period(month)
Temperature Packaging condition Tnital 2 1 6 B 0
5C LLDPE Con 7.0 7.0 7.0 7.0 70 7.0
NY/PE/LLDPE Con 7.0 7.0 7.0 7.0 7.0 70
Gas 7.0 7.0 7.0 7.0 7.0 70
OPP/PE/AL/PE Con 70 7.0 7.0 7.0 7.0 7.0
Gas 70 7.0 7.0 70 7.0 7.0
15C LLDPE Con 7.0 7.0 7.0 7.0 7.0 55
NY/PE/LLDPE Con 7.0 7.0 7.0 70 70 6.0
Gas 7.0 70 7.0 7.0 7.0 6.4
OPP/PE/AL/PE Con 7.0 7.0 7.0 7.0 7.0 6.2
Gas 7.0 7.0 7.0 7.0 7.0 6.7
25C LLDPE Con 70 7.0 7.0 7.0 6.5 4.0
NY/PE/LLDPE Con 7.0 7.0 7.0 70 6.8 43
Gas 70 70 7.0 7.0 7.0 4.7
OPP/PE/AL/PE Con 70 7.0 7.0 7.0 6.9 45
Gas 70 7.0 7.0 7.0 7.0 49

a) Scoring systems for sensory score are based on seven point scale.
7 . like extremely, 6 : like moderately, 5 . like slightly, 4 : neither like nor dislike, 3 : dislike slightly, 2 : dislike modera-

tely, 1: dislike extremely
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Table 2. Changes of capsanthin for red pepper powders during their storage (Unit : mg/g)
. .. Storage period(month)
Temperature Packaging condition Initial 2 n 5 ) 10
5C LLDPE Con 612 57.5 572 56.8 54.3 512
NY/PE/LLDPE Con 61.2 59.0 58.7 58.0 56.4 53.2
Gas 612 59.7 59.5 59.3 572 55.8
OPP/PE/AL/PE Con 612 59.3 59.0 58.4 56.5 54.3
Gas 61.2 60.3 60.1 60.1 589 573
15t LLDPE Con 61.2 54.8 54.6 52.1 494 45.6
NY/PE/LLDPE Con 61.2 54.9 547 532 50.6 471
Gas 61.2 56.3 56.0 55.8 539 514
OPP/PE/AL/PE Con 61.2 55.6 554 54.7 52.1 49.8
Gas 61.2 57.5 574 57.1 55.4 53.1
25T LLDPE Con 61.2 50.5 50.0 402 385 32.3
NY/PE/LLDPE Con 61.2 51.0 50.5 43.7 414 354
Gas 61.2 52.7 51.8 48.7 45.3 39.3
OPP/PE/AL/PE Con 612 515 50.8 46.7 429 37.1
Gas 61.2 53.8 529 50.2 474 41.3
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Table 3. Regression equation of relationship between capsanthin content and sensory score

Temperature Packaging condition Regression equation R

15T LLDPE Con Y= 5.88x+13.26% 0.6767
NY/PE/LLDPE Con Y= 7.82x+ 0.18 0.6743

Gas Y= 873x— 449 0.6607

OPP/PE/AL/PE Con Y= 750x+ 3.30 0.6356

Gas Y =15.40x—50.08 0.7047

25T LLDPE Con Y= 595x+ 7.24 0.6861
NY/PE/LLDPE Con Y= 557x+10.90 0.6727

Gas Y= 5.51x+13.39 0.6997

OPP/PE/AL/PE Con Y= 5.59x+11.64 0.6873

Gas Y= 5.62x+13.77 0.7212

a) Y=Capsanthin content
x=Sensory score

Table 4. Changes of brown color for red pepper powders during their storage

(Unit : Absorbance at 420 nm)

Storage period(month)

Temperature Packaging condition il 5 1 3 3 10
5C LLDPE Con 0.077 0.083 0.084 0.090 0.094 0.098
NY/PE/LLDPE Con 0.077 0.081 0.081 0.087 0.091 0.094
Gas 0.077 0.079 0.079 0.080 0.082 0.084
OPP/PE/AL/PE Con 0.077 0.080 0.080 0.082 0.084 0.086
Gas 0.077 0.078 0.078 0.078 0.079 0.080
15T LLDPE Con 0.077 0.085 0.086 0.092 0.097 0.105
NY/PE/LLDPE Con 0.077 0.084 0.085 0.087 0.094 0.097
Gas 0.077 0.081 0.082 0.084 0.087 0.091
OPP/PE/AL/PE Con 0.077 0.083 0.084 0.086 0.088 0.093
Gas 0.077 0.079 0.080 0.082 0.083 0.085
25C LLDPE Con 0.077 0.087 0.089 0.094 0.104 0.117
NY/PE/LLDPE Con 0.077 0.086 0.087 0.091 0.097 0.109
Gas 0.077 0.084 0.085 0.086 0.091 0.096
OPP/PE/AL/PE Con 0.077 0.085 0.086 0.090 0.093 0.099
Gas 0.077 0.082 0.083 0.084 0.088 0.092
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Table 5. Regression equation of relationship between brown color and sensory score
Temperature Packaging condition Regression equation R
15T LLDPE Con Y=—-0012x+0.17¥ ~0.7278
NY/PE/LLDPE Con Y= —-0.012x+0.17 ~0.6550
Gas Y=—0.015x+0.18 ~0.7354
OPP/PE/AL/PE Con Y=-0.012x+0.17 ~0.7180
Gas Y= -0.016x+0.19 ~0.6761
25T LLDPE Con Y= -0.009x+0.15 —0.7778
NY/PE/LLDPE Con Y= —0.008x+0.14 —0.8601
Gas Y= —0.005x+0.12 —0.7190
OPP/PE/AL/PE Con Y= -0.005x +0.12 —0.7115
Gas Y= -0.004x+0.11 —0.7273
a) Y=Browning degree
x=Sensory score
Table 6. Changes of capsaicin for red pepper powders during their storage (Unit : pg/g)
. .. Storage period{month)
Temperature Packaging condition Tnitial 5 i 3 3 10
5C LLDPE Con 2403 236.5 235.1 220.3 2116 2187
NY/PE/LLDPE Con 2403 2384 237.2 2275 2218 2203
Gas 2403 2396 2384 235.1 230.7 226.5
OPP/PE/AL/PE Con 2403 2385 2374 2304 2264 224.1
Gas 240.3 240.1 2390 236.2 233.7 2304
15T LLDPE Con 2403 2324 230.1 215.7 207.3 201.8
NY/PE/LLDPE Con 2403 2345 233.2 2245 220.1 214.7
Gas 240.3 236.6 2353 230.3 2273 2221
OPP/PE/AL/PE Con 240.3 2362 2350 229.7 225.8 220.6
Gas 240.3 2375 236.3 2327 2296 2251
25T LLDPE Con 240.3 2276 224.3 198.7 1914 183.7
NY/PE/LLDPE Con 240.3 230.2 226.5 2136 205.6 200.3
Gas 240.3 2325 230.3 221.7 216.5 2117
OPP/PE/AL/PE Con 240.3 2304 228.0 2185 211.7 2058
Gas 240.3 2345 2332 2264 2214 2153
Table 7. Regression equation of relationship between capsaicin content and sensory score
Temperature Packaging condition Regression equation R
15T LLDPE Con Y=1557x+116.15* 0.6236
NY/PE/LLDPE Con Y=15.82x+119.78 0.6647
Gas Y=19.77x+ 95.59 0.7235
OPP/PE/AL/PE Con Y=16.00x +121.40 0.7164
Gas Y=3393x— 225 0.7430
25¢ LLDPE Con Y =12.72x +129.37 0.6709
NY/PE/LLDPE Con Y= 9.17x+159.64 0.6467
Gas Y= 7.20x+177.86 0.6294
OPP/PE/AL/PE Con Y= 8.32x+167.83 0.6577
Gas Y= 7.55x+178.29 0.7011

a) Y=Capsaicin content
x=Sensory score

st REAe 7zt 2203 ug P 2265 ug, OPP/

Ar7bA X3y

gid

PE/AL/PE #&71%#4 5l
A

capsaicin ¥ake] 7+a7} Agdrh 15T

2o 224.1 ug
o 2304 g 2N Airts Ashyde PR} L1l
W 25CHAE 5 @A E

#7} o

To| A% fAkstgdont, 25Tl AE AAartAXs &

[e]
=

Fe18hodek,

[
, T%713-9] capsaicin Feka}t 7| @ noohe] Abw
It

EA1g 71 Table 79 vhehgict. Table 1ol 4



P22 Zapets] A 22 W A7 2(1990)

838

g81 9€2 €7¢ 181 9¢¢ €€ 181 §¢¢ 0GE 981 L'E€T Vit £61 9¢¢ 06 V8l 682 T'te SeH
€61 ¥9¢ 2°6E 881 292 T'SE 681 £6¢ 0'GE 981 0’12 ¥'vE 0'0c 92 0SE  ¥8T1 682 I'EE uoy 4d/1¥/dd/ddO
€61 002 2'SE 181 902 £¥¢ 181 €62 0'SE 981 L'€C ¥VE 00z €92 0SE  ¥81 682 I'tC SeD
9Ll 9€T €V 181 90C €¥%¢ 681 £62 0'se 6'L1 £%2 9€E 981 692 €¥€  ¥81 682 T'tE uop AdATVAd/AN
81 ¢€¢ ¢SE 8'81 292 1'S¢ 81 882 ¢vE 981 ¥9¢ v'vE 00c €9¢ 0S€  ¥81 68¢ T'tE uop 4daT1 o8¢
T6l 092 0'9¢ L'81 LS 09¢ 881 §'L¢ 8'SE Vel ¥'9¢ it €61 £€9¢ 06 V81 68¢ L'tE SeH
061 922 89¢ L'81 8'¢¢ 09¢ 881 8V¢ 8'SE V6l L'EC ¥'vE 6’61 L'SZ 8'GE V81 682 1€t uoy 4d/1V/4d/dd0
T'6T 092 0'9¢ §'61 L'Gg 09¢ 9'61 8¥%¢ 8'SE ¥61 L'Ec Vg Y6l 69¢ £€¥¢  ¥8I 68¢ T'€E Se)
V81 ¥'92 ¢'GE L'81 L'Sg 09¢€ 681 £6g 0'SE V6l L'€C Ve 00z 9¢€2 0SE V81 68c 1'te uop AdATV/Ad/AN
861 L'GZ 89¢E S'61 822 0'9€ 881 §'L¢ 8SE 102 8S¢ 1'se €61 682 0SE  ¥81 68¢ 1'tE uoy 4ddaT11 a81
161 622 0'9¢ L'81 8'2¢ 0'9€ 8'81 £0E 8'GE 981 L'€C Ve €61 9€¢ 0GE  ¥'81 68¢ T'tE seH
T6l 092 09¢ 6'L1 282 1'SE 181 €62 0°sE V61 L'€C vIE 6’61 €82 8SE V8T 687 T'te uop 4d/TV/4d/ddO
81 €T 7'SE S'61 822 09¢ 8'81 8¥%C 8SE V6l ¥92 v'vE 661 LG 8SE  ¥81 68c 1te SeH
161 6¢¢ 0'9¢ L'81 822 0'9¢ 181 €62 0'SE 981 ¥'9¢ v¥€E 661 L'G¢ 8GE  ¥81 68¢ T'te uoy AdATV/dd/AN
T61 092 0'9¢ G'81 €92 L'9¢ §61 692 99¢ 102 852 T'se 6'61 L'Gg 8GE  ¥'81 68¢ 1°€E uop 4ddT1 Qs
q e T q e 1 q e 11 q L q L | q L |
o1 8 9 V Z [erug uonIpuod duiexoeq amjeradwa ],

(Yuow)pourad s8er0)g

98e103s 1oy} Buunp siapmod taddsd pax 10y Iojod doelIns Jo safuey) 'Y SIqEL



237170 AR

4 & glRel 5CAME A 10MY F¢ rEe
Wzt A7) o, 3715-2] capsaicin T 7
Feote] ARBAE ¢ 4 fddck 2=t 15C %
25ColAe 247172 capsaicin @3 7| Ewole] 4
FRAE Y 5 Uded, 71E%9 #3} capsaicin
gepste] AB/ASE 15CoA 062~074, 25Tl A
0.62~0.709] ¥E& viepiic}. wepy 318 A3 F
713%9] @3} capsaicin g3t Atg Ayt ulZA
wto} &71F-2] capsaicin L FAAFEAE o] 4
¥ 3 952 s

DEII2 NE T HHMZe| vzl

A 3l EAZA P8 13 AR F X
A ze] WslE 2% A= Table 83 vt Z, L
32 331404 A 1071¥ & LLDPE 723 AL
5T, 15C % 25C A=7 Lgke zHzt 360, 368 ¢
35224 x4 Al A s gt agre
27] 289904 AA 1071 ¥ LLDPE #7123 AS
5T, 15C 3 25T A2l 79 aghe 77t 260 25.7 ¢ 232
2A ezl gEiztel welA agke zashe ARl
t}l. bt 27] 18404 A=A 1070Y % LLDPE 7]
x7e] 7% 5T, 15C 2 25C A9 bgte 7zt 191,
198 ¢ 18424 2xof AAgle] A< Wstrt Jddel
ol Lztel wistel f-4bgt 7 skojqict. NY/PE/LLDPE
1224 2 A4 X8=EA, OPP/PE/AL/PE 7|24
2 A4 XNH¥Ae] AT LLDPE §7|x Ao A
FAEA 37 A 2] Wyl Jebyr
E3)] capsanthin, Z'H% % capsaicin®] W3lollA=
F7H AR F AxstaAg a9s) doled, 230l
Fol A Aztels A4l g A3l Yeha ge
ol EAolqln}h

2 ¢

RF7HE AR vlx)= AaA e dug HEs)
7) st = Y EAZRZC @& nF3sHEe) 32
WEtE ALl e}h 72718 A F capsanthin 9 cap-
saicin §E LEI Zrhgtel wetd ol & kel 2t
27t sl e, Aarts AfEge rlEFR
= F I3 weby o] & e vt Hich
AR AR F 2HsE ARE ¥ A
w2ba Aol stged, x5 Sl E PHEE 2

I2e Az % 839

kst Aale AgEAe 7|2y 2o AHes)
stk a2jw gAAZ s £ AR 1049 B¢
L33 bgke Ao w3l g oy agte &7} &9
Ztol) whe} zhasteicth webd 1 AR F dAx
7ta ABEAL FI|ER ¥ 7F57LFe] FAHe] §-
g8t ok

#

Ho

1. Chen, SL. and Gutmanis, F. . Auto-oxidation of extra-
ctable color pigments in Chili pepper with special re-
ference to ethoxyquin treatment. /. Food Sci, 33, 274
(1968)

2. Lease, ].G. and Lease, E.J. | Factors affecting the rete-
ntion of red color in peppers. Food Technol, 10, 368
(1956)

3. AAZ, dr) L Rt ee) Ax S ZARe) B
gHgslatalA), 22, 18(1979)

4. Y, 7Y, UL, AR ARYEE 2 25
o mE Egunie FEHEA. IFAEAYIA, 16,
108(1984)

5 A8, 183, W, AFs 15 dAXer) Az
AE 9 FHA A i B A7 FolENd
FA AEATFAII R T, p.329(1980)

6. Laul, M.S., Bhalerao, S.D., Rane, V.R. and Amla, B.L.
. Studies on the sun drying of Chillies(Capsicum an-
num Linn.). Indian Food Packer, 24, 22(1970)

7. %A, AL Fd ZRAAAE ol 1F EH|
B A7 SFEFEHE A, 19, 145(1976)

8. ZAEd, °lES ! Az A Fof WA Jj AT
54 F433] =], 12, 53(1980)

9. AEd, °F%, AFH 159 Az ¥ Fsibi
w2 f4A. 3gseta] A, 25, 1(1982)

10. Rosebrook, D.D., Bolze, C.C. and Barney, J.E. . Impro-
ved method for determination of extractable color in
Capsicum spices. J. A.OA.C, 51, 637(1968)

11. Hendel, C.E,, Bailey, G.F. and Taylor, D.H. : Measure-
ment of nonenzymatic browning of dehydrated vege-
tables during storage. Food Technol, 4, 344(1950)

12. Peryam, D.R. and Pilgrim, FJ. : Hedonic scale method
of measuring food preferences. Food Technol, 11, 9
(1957)

(1990\1 8¢ 27 AH)



